Summary. Imidazole, at 
Introduction
During pregnancy the rabbit uterus is remarkedly refractory to pharmacological stimulation and generates virtually no spontaneous activity either in situ or in vitro until shortly before term. Csapo (1977) has demonstrated that the functional behaviour of the pregnant rabbit uterus reflects its inexcitability, a consequence of the progesterone-influenced sarcolemma. Numerous possible mechanisms could mediate the progesterone effect, e.g. hyperpolarization of the membrane, insufficient numbers of receptors to agonists, impaired electrocoupling of cells reflecting inadequate numbers of gap junctions and excessive sarcolemmal capacity to sequester activator-Ca2+. We have recently demonstrated in tissue culture experiments that the resistance of rabbit uterus to the uncoupling of excitation and contraction by Ca2+-free solutions can be manipulated by progesterone treatments in vitro (Currie & Jeremy, 1979) . Resistance to uncoupling could be altered reversibly over a time-course of a few hours and the effect of progesterone was mimicked by inhibitors of protein synthesis. Currie (1979) suggested that components of the sarcolemma capable of sequestering activator-Ca2+ were present under the influence of progesterone and that these were lost when the suppression of certain transcription al events by progesterone was removed.
As in other smooth muscle systems, ß-adrenomimetic drugs suppress uterine contractile activity by elevating cAMP The activity of 5'-nucleotidase (EC 3.1.3.5) was assayed at pH 7-0 using 5 mM-adenosine 5'-monophosphate. At higher pH values, rabbit uterine preparations display excessive non-specific phosphohydrolysis and even at pH 7-0 it is critical to adjust for hydrolysis of 2'-adenosine monophosphate or ß-glycerophosphate. Assays were performed over 10 min at 37°C by adding 100-300 µg protein to 5 mM solutions of 5'-AMP (and blank tubes containing 5 mM-2'-AMP or ß-GP) in 25 mM-Tris-HCl (pH 7-0) containing 5 mM-MgCl2 and 10 µ -sodium potassium tartrate. After precipitating proteins with an equal volume of 10% (w/v) trichloroacetic acid, inorganic phosphate in the supernatants was measured by the method of Chen, Toribara & Warner (1956 (Wilkinson, Hetnarski, Cantwell & DiCarlo, 1974) , stimulation of cAMP phosphodiesterase and inhibition of thromboxane synthetase (Needleman, Raz, Ferrendelli & Minkes, 1977 (Ferre, DePariente, Breuiller & Cedard, 1978) that this heterocyclic base can stimulate the activity of cAMP phosphodiesterase. Two methodological aspects that emerged from the present work deserve mention. Phosphodiesterase activity (both high and low affinity forms) was present in both the cytosol and particulate fractions prepared from rabbit myometrium. The low affinity phosphodiesterase I has been used as a sarcolemmal marker enzyme in the rat (Kidwai, Radcliffe & Daniel, 1971) (Korenman & Krall, 1977) . Thus, factors capable of reducing cAMP concentrations would be expected to promote contractile activity. In this study, cAMP phosphodiesterase activity in broken cell preparations was increased by concentrations of imidazole that were effective in eliciting cyclic contractile activity in uterine strips prepared from rabbits in a similar physiological state.
As a result of numerous experimental studies, Csapo (1977) has concluded that the characteristic inactivity and pharmacological refractoriness of the pregnant rabbit's uterus is a reflection of the influence of progesterone on the properties of the myometrial sarcolemma. He has proposed that the inexcitability of the progesterone-influenced myometrial cell results from (or is associated with) the capacity of the sarcolemma to bind Ca2+. Our recent evidence showing that this progesterone effect can be established in vitro (Currie & Jeremy, 1979) and can be mimicked by cycloheximide or actinomycin D (Currie, 1979) has been interpreted to indicate that progesterone might be controlling sarcolemmal properties by tonically inhibiting synthesis of protein(s) concerned with the turnover of Ca2+ binding sites. However, it is possible that the sarcolemmal components subject to control on a more chronic timescale by progesterone serve as substrates for phosphorylation by cAMP-dependent protein kinases (Krall et al, 1978) which provide a more acute or sensitive regulation of Ca2+ binding.
The present study has shown that disruption of the cAMP regulated control by stimulating cAMP phosphodiesterase results in a breakthrough of contractions despite the progesterone influence. It therefore seems very likely that the progesterone influence on myometrial excitability is only expressed when an adequate level of cAMP-regulated control is provided. The possibility that the suppression of uterine excitability by progesterone and the adenylate cyclase-cAMP system are physiologically complementary during pregnancy is presently being explored further using purified sarcolemma from the myometrium of pregnant rabbits.
